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i » lmnrftV pd inbricatina oils having excellent characteristics in antiwear, specially 
5 BACKGROUND OF THE INVENTION 

- ^n^n^-;^ 

internal combustion eng.nes. Thus, base oils ^J™""" metal-containing detergents), antiwear 

^^^^ 

an oil-soluble alkenyl succinimide or borated aiKenyi succinaus, a 

metal phenate, a sulfurizec .phenate ^ n ^^^l' luMcaiing oil s containing borated long-chain 

carbamate. . . . nfl r-ankr^e a formulated motor oil containing a small 

of an oxvalkYlated amine or mixtures thereof. 

U.S. Patent No. 3,876,550 discloses luuiiumuiy k oiuv/i^np dithiocarbamate s repre- 

s.nl.d in the pat.nl by the fotm.l. RWC Sl-s-dlkyt ne s W ™" nl rt m ., hyte „e bfendibirtyldithio- 
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ample, detergents, dispersants, viscosity improvers, extreme pressure agents, antiwear additives, etc., as 
well as other oxidation inhibitors and corrosion inhibitors and cites an xtensive list of extrem pressure 
agents, corrosion inhibitors and antioxidants, including zinc salts of phosphorodithoic acid. 

U.S. Patent No. 4,529,526 discloses the use of a sulf urized oxymetal dithiocarbamate with a boron deriv- 

5 ative of alkyenylsuccinic acid imide, zinc dithiophosphate, and calcium alkyl benzene-sulfonate. 

The use of methylene bis(dibutyldithiocarbamate) as an oxidation inhibitor in lubricating oils, in combina- 
tion with other ingredients, is also disclosed in U.S. Patent Nos. 4,125,479 and 4,880,551. 

U.S. Patent No. 4,879,054 is directed to cold temperature greases and teaches using dithiocarbamates 
such as Vanlube 7723, i.e., 4,4-methylene bis(dithiocarbamate), in such greases to provide extreme pressure 

10 antiwear properties. Examples 13-18 describe using Vanlube 7723 and triaryiphosphate as replacements for 
lead naphthenate and zinc dithiophosphate. 

The use of dithiocarbamates as extreme pressure antiwear additives is also taught by U.S. Patent No. 
4,859,352, and U.S. Patent No. 4,648,985 teaches that the combination of dithiocarbamates with zinc dithio- 
phosphate and copper salts of carboxylic acid provide lubricants with extreme pressure properties. 

15 U.S. Patent No. 4,383,931 discloses using lubricating oils containing an oil-soluble molybdenyl bis-^-di- 

ketonate in combination with zinc dithiophosphate. Methylene b is (dihydrocarbyl dithiocarbamates) are used as 
ashless antioxidants and extreme pressure agents. 

U.S. Patent No. 4,501,678 discloses using lubricating oils containing an alkyl thiocarbamoyl compound 
and either a molybdenum thiocarbamoyl compound or a molybdenum organophosphorodithioate. 

20 U.S. Patent No. 4,609,480 discloses using lubricating oils containing an alkyl thiocarbamoyl compound 

and a 1 ,3,4-thiadiazole compound. The oils can also contain, among other things, sulf urized oxymolydenum 
organophosphorodithioates. 

A problem has arisen with respect to the use of zinc dithiophosphate, because phosphorous derivatives 
poison catalyst components of catalytic converters. This is a major concern, because effective catalytic con- 

25 verters are needed to reduce pollution and to meet governmental regulation designed to reduce toxic gases, 
such as hydrocarbons, carbon monoxide, and nitrogen oxides, in internal combustion engine exhaust emission. 
Such catalytic converters generally use a combination of catalytic metals, such as platinum or variations, and 
metal oxides and are installed in the exhaust streams, e.g., the exhaust pipes of automobiles, to convert the 
toxic gases to nontoxic gases. As before mentioned these catalyst components are poisoned by the phosphor- 

30 ous component, or the phosphorous decomposition products of the zinc dithiophosphate; and accordingly, the 
use of engine oils containing phosphorous additives may substantially reduce the life and effectiveness of cat- 
alytic converters. Therefore, it would be desirable to reduce the phosphorous content in the engine oils so as 
to maintain the activity and extend the life of the catalytic converter. 

There is also governmental and automotive industry pressure towards reducing phosphorous content; for 

35 example, United States Military Standards MIL-L-46152E and the ILSAC Standards defined by the Japanese 
and United States Automobile Industry Association require engine oils to have phosphorous content below 0.12 
wt. %. The phosphorous content in most high grade engine oils containing zinc dithiophosphate is approxi- 
mately 0.1 wt. %, and thus meet the 0.12 wt.% requirement. Nevertheless, it would be desirable to decrease 
the amount of zinc dithiophosphate in lubricating oils still further, thus reducing catalyst deactivation and 

40 hence increasing the life and effectiveness of catalytic converters. However, simply decreasing the amount 
of zinc dithiophosphate presents problems because this necessarily lowers the antiwear properties and oxi- 
dation inhibition properties of the lubricating oil. 

Meanwhile, recent engines installed in motorcars are apt to be used to satisfy severe demands (high speed 
and/or high power) and the viscosity of engine oils tends to be more and more lowered to reduce viscous re- 

45 sistance in order to improve fuel-efficiency. For these reasons, conditions concerning lubrication of engines 
are becoming severer and severer, and therefore the antiwear property of engine oils is becoming more and 
more important. However, the known engine oils, which contain detergent-dispersant and zinc dithiophosphate 
as main additive components, can not satisfactorily prevent engine troubles caused by wear. Therefore, it is 
desired to take measures to meet this problem. 

50 

SUMMARY OF THE INVENTION 

The present invention provides a low- phosphorous lubricating oil composition for internal combustion en- 
gines that shows high antiwear performance in spite of low viscosity. That composition has a major amount 
55 of a base oil of lubricating viscosity, from 0.5 to 20 wt.% of metal-containing det rgent, from 0.1 to 3 wt.% of 
zinc dithiophosphate, from 0.5 to 15 wt.% of boron-containing ashless dispersant, and from 0.01 to 3 wt.% of 
an antiwear agent, preferably from 0.05 to 2 wt.% antiwear agent. Th antiwear agent has an aliphatic amide 
compound and either a dithiocarbamat compound or an ester derived from a fatty acid and boric acid. 

3 
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having the formuia: 

R 1 S S R 3 

\ II II / 

N — C — (X) — C N 

4 



20 



ester can have the following formulas: 



25 



X — CH 2 

I CH 2 — Y 

HC — | 

J B — O-CH (I) 



30 H 2 C — Q / 



CH 2 — Z 



35 CH 2 — Y 

X — CH 2 | 

CH — Z 



40 



HC — , 
I B — O-CH 2 (II) 

1 / 
H 2 C — O 



45 

X — CH 



2 



HC-O x 

I B-OH OH) 

1 / 
H 2 C — O 

55 wherelnX.YandZarethesameordlfferentandeachrepr s nts a group se.ected from th group consisting 
«»^^^^Tt^ concentratehavinglOO.ightpartsofametal-containing 
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detergent, from 10 to 700 weight parts of a boron-containing ashless dispersant, and from 1 to 200 weight 
parts of the antiwear agent described above. 

It is an object of the present invention to provide an engine oil for motor cars of which phosphorus content 
in lowered, but of which antiwear property is not inferior to those of the known engine oils containing zinc di- 
5 thiophosphate at a conventional high content level. 

It is another object of the present invention to provide an engine oil for motor cars which shows high an- 
tiwear performance in spite of low viscosity. 

DETAILED DESCRIPTION OF THE INVENTION 

10 

It has been found that the combination of an aliphatic amide compound with either a dithiocarbamate com- 
pound or an ester derived from a fatty acid and boric acid gives high antiwear performance in the presence 
of a boron-containing ashless dispersant. 

The present invention resides in an engine oil composition comprising a metal-containing detergent, zinc 
is dithiophosphate, a boron-containing ashless dispersant, and an antiwear agent having an aliphatic amide com- 
pound and either a dithiocarbamate compound or an ester derived from a fatty acid and boric acid. 

A variety of metal-containing detergents, zinc dithiophosphate, boron-containing ashless dispersants and 
base oils are known. These known materials or their analogous compounds can be employed for the prepa- 
ration of the engine oil of the invention. Further, viscosity index improvers are usually added to the engine 
20 oils in order to adjust viscosity. Representative examples of these materials are described below. 

METAL-CONTAINING DETERGENT 

As the metal-containing detergent, a metal phenate or a metal sulfonate is generally employed. The metal 
25 phenate is an alkaline earth metal salt of sulfide of alkylphenol having an alkyl group of approx. 8-30 carbon 
atoms. Generally employed alkaline earth metals are calcium, magnesium and barium. The metal sulfonate is 
an alkaline earth metal salt of a sulfonated aromatic compound or a sulfonated mineral oil having a molecular 
weight of approx. 400-600. Generally employed alkaline earth metals are also calcium, magnesium and barium. 
The metal phenate and metal sulfonate can be used singly or in combination. Also employed are other metal- 
30 containing detergents such as salicylate, phosphonate and naphthenate of alkaline-earth metals. These de- 
tergents can be employed single or in combination. The-aforementioned phenate and sulfonate can be em- 
ployed in combination with these other metal-containing detergents. 

The metal-containing detergents may be of a neutral type or of an over-based type having an alkalinity 
value of 150-300 or more. The metal-containing detergent is generally incorporated into an engine oil in an 
35 amount of 0,5-20 wt% per total amount of the engine oil. 

ZINC DITHIOPHOSPHATE 

With respect to the zinc dithiophosphate, preferably used as an antiwear agent or an oxidation inhibitor is 
40 zinc dihydrocarbyldithiohosphate having an alkyl group of 3-18 carbon atoms or an alkylaryi group including 
an alkyl group of 3-18 carbon atoms. This agent is generally incorporated into an engine oil in an amount of 
0.1-3 wt.% per total amount of the engine oil. 

BORON-CONTAINING ASHLESS DISPERSANTS 

45 

Representative examples of boron-containing ashless dispersants are boron-containing compounds pre- 
pared by boration of succinimide, succinic ester, benzylamine and their derivatives each of which has an alkyl 
or alkenyl group of a molecular weight of approx. 700-3,000. A preferred amount of boron contained in these 
ashless dispersants is 0.1-5 wt.% (especially 0.2-2 wt.%). The particularly preferable boron-containing ashless 
so dispersant is a succinimide derivative containing boron in an amount of 0.1-5 wt.%. The boron-containing ash- 
less dispersant is generally incorporated into an engine oil in an amount of 0.5-15 wt% per total amount of 
the engine oil. Needless to say, the boron-containing ashless dispersants can be use in combination with ash- 
less dispersants containing no boron. 

55 VISCOSITY INDEX IMPROVER 

Examples of the viscosity index improvers are poly- (alkyl methacrylate), ethylene-propylene copolymer, 
styrene- butadiene copolymer, and polyisoprene. Viscosity index improvers of dispersant type (having in- 

5 
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creas d dispersancy) or multifunction type are aiso empioyed. These viscosity index im P^ers can be .used 

of the engine oil. 
BASE OIL 

The base oil may be a mineral oil or synthetic oil or a blend of mineral oils and/or synthetic oils blended 
to ale a base o ItfL desired interna, combustion engine oil viscosity. Typically, indivdually the orfs used 
^base^w hav a viscosity range of about from 10 to 120 cST at 40<>C and will be selected o^ 
depend^g on the desired end use and the additives in the finished oil to give the des,red grade 

' DeiTof Z aliphatic amide compound ,the dithiocarbamate compound, and the ester compound wh.ch 
are added into the engine oil of the invention are described below. 

15 AUPHATIC AMIDE COMPOUND 

Apreferred aliphatic amide compound used in the engine oil composition of the inv ent j™j s |^ 
oound ofa atty acid preferably having 8-24 (especially 12-20) carbon atoms or rts denvahve. Such fatty aod 
ZTbe s^ted or Unsaturated, but an unsaturated fatty acid is preferable. Other funct.onal groups can be 
^»Te:TtT£«Z« M y preferable examp.es of the amide compound are oleic am.de and ole.c am.de 

sulfide. 

DITHIOCARBAMATE COMPOUND 

The dithiocarbamate compound that can be used in the engine oil composition of the invention is an alkyl- 
thiocarbamoyl compound represented by the following formula: 

R 1 S S R 3 

\ II H / 

N — C — (X) — C — N 

M ^^^Z^a^ and » „ perticutarly advantageous to use these metal ddhiocaraamates. 
These compounds can be uaed singly or In combination of two oc more compoonda. 

X ESTER DERIVED FROM A FATTY ACID AND BORIC ACID 

The eata, that can be uaed In me engine oil composition of the invention is at. ester derived frame fatty 
addend t^c add A pref rr d example of such ster is an are, which is dedv d f ram g.yoerol. bone ao«i 
and a WtTacId having 8-24 catbon atoms and which is reprinted b, on. of th follow.ng formula. (I), (II) 
55 and (III): 



30 



40 



45 
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X — CH 2 

1 CH „ — Y 

HC — | 2 

B — O - CH (I) 
/ I 

CH,— 2 



CH 2 — Y 



H 2 C — O 



X — CH 2 | 

' ^ CH — Z 

HC — , 



B — O-CH 2 (II) 
H 2 C — 



X— CH 2 



25 HC — 



HoC 



1 B — OH (III) 



In the above formula (I), (II) and (III), X, Y and Z are the same or different and each represents hydroxy! 
group (-OH) or an alkylcarboxyl group (-OCOR: R represents an alkyl group of 7-23 carbon atoms of straight 
chain type or branched chain type and it may be saturated or unsaturated.) 

The engine oil of the invention may contain various additional additives other than those described above, 

35 if desired. Examples of such additional additives include known oxidation inhibitors, extreme pressure agents, 
corrosion inhibitors, rust inhibitors, friction modifiers, anti-foaming agents and pour point depressants. In ad- 
dition to these additives, other ant iwear agents and other multi-functional additives (e.g., organic molybdenum 
compounds such as molybdenum dithiophosphate) may be employed in combination. 

In the preparation of the engine oil of the invention, the additives can be added to a base oil separately. 

40 However, the engine oil is preferably prepared by beforehand producing an additive composition comprising 
essential components which include a metal-containing detergent, a boron-containing ashless dispersant, zinc 
dithiophosphate, and the above-mentioned aliphatic amide compound (1) and/or dithiocarbamate compound 
(2), and optional components (generally dissolved or dispersed in a base oil at a high concentration); and then 
incorporating thus produced additive composition, a viscosity index improver and other optional components 

45 into a large amount of base oil. The additive composition is preferably prepared by mixing 100 weight parts 
of a metal-containing detergent, 10-700 weight parts of an ashless dispersant, and 1-200 weight parts of the 
aliphatic amide compound and/or the dithiocarbamate compound. 



EXAMPLES 



The invention will be further Illustrated by following examples which set forth particularly advantageous 
method embodiments. While the Examples are provided to illustrate the present invention, they are not in- 
tend d to limit it 

Various ngine oils prepared from the same paraffinic min ral oil (viscosity index value: 100), viscosity 
55 index improver, pour point depressant, metal-containing det rg nt, zinc dithiophosphate and oxidation inhib- 
itor; and various ashless dispersants and other additiv components are set forth in Table 1. (The engine oil 
sampl N os. 3-4 are xamplesofth invention and th sample Nos. 1-2 and 5-8 are comparison exampl s. 
Ev ry sampl has a viscosity condition of SAE 5W30 and the phosphorus content of v ry sampl is 0.08 
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wt.%.) With respect to wear of valve train system, the performances of thes ngine oil samples were evaluated 
by the following method. 

According to Japanese Automobile Standards Organization (JASO) M328-91 , bench scale monitoring test 
was performed in 1.5 litter, straight 4 cylinder, OHC gasoline engine (TOYOTA type-3A) from which pistons 
and connecting rods had been beforehand detached. After the engine was worked by an electric motor at 
1 000±50 r p m at 60-65 °C (oil temperature) for 200 hours, degree of scuffing (rated by scuffed area) occurring 
on the rocker arm pad (the face where the cam meets the rocker follower) was evaluated and presented in 
the form of demerit grading points 0-100 (i.e., the value of 0 means the best and the value of 100 means the 
worst performance). 

Table 1 



Engine oil samples 


No.1 


No.2 


No.3 


No.4 


No.5 


No.6 


No.7 


No.8 


Ashless dispersant 1 


- 


- 


- 


- 


5.0 


5.0 


5.0 




Boron- con taming asniess aisper&diu 
It 


5.0 


5.0 


5.0 


5.0 








o.u 


Metal-containing detergent 


2.7 


2.7 


2.7 


2.7 


2.7 


2.7 


2.7 


2.7 


Zinc dithiophosphate 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


1.1 


Oxidation inhibitor 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


Aliphatic amide compound 


0.5 




0.2 


0.2 




0.5 






Dithiocarbamate compound 




0.5 




0.3 






0.5 




Boric ester 






0.3 












Viscosity index improver 


7.7 


7.7 


7.7 


7.7 


7.7 


7.7 


7.7 


7.7 


Pour point depressant 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


Paraff inic mineral oil 


81.5 


81.5 


81.5 


81.5 


82.0 


81.5 


81.5 


82.0 


Valve train system motoring test 
(grading point) 


1.4 


2.8 


0 


0 


73 


26 


31 


11 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Further, other supplemental additives such as anti-foaming agent were added when they were required. 
Details of the additives set forth in Table 1 are as follows: 
Ashless dispersant I: Succinic imide 

Boron-containi n g ashless dispersant II: Boric acid-modified succinic imide (content of boron: 0.4 wt. /o) 
Metal-containing detergent: Mixture of calcium sulfonate and calcium phenate 
Zinc dithiophosphate: Zinc dihydrocarbyl- dithiophosphate (of secondary alkyl type having 4- 6 carbon 
atoms; content of phosphorus: 7.2 wt.%) 

Oxidation inhibitor: Mixture of dialkyldiphenyl amine and hindered phenol 
Aliphatic amide compound: Oleic amide 
Dithiocarbamate compound: Molybdenum dithiocarbamate 

Boric ester: Mixture of the compounds represented by the above formulae (I) and (II) (at least one of X, 
Y and Z is oleic acid residue, and the others are hydroxyl groups). The mixture contains about 1 mole of oleic 
acid residue and 2 mole of glycerin residue per 1 mole of boric acid residue. 

Viscosity index improver. Ethylene-propylene copolymer derivative (dispersant type) 

Pour point d pressant Polyalkylmethacrylate 

Paraff inic mineral oil: 100 Neutral oil having viscosity index value of 100 

As is cl ar from the test data set forth in Table 1 , th engin oilofthepres ntinv ntion, which is prepared 
by incorporating a boron-containing ashless dispersant in combination with an aliphatic amide compound and 
with either an dithiocarbamate compound or an ester derived from a fatty acid and boric acid, shows high an- 
tiwear performance against wear of valve train system. 

The ngine oil of the present invention, which is prepared by incorporating a metal-contaming detergent, 
zinc dithiophosphate (zinc dithiophosphate), a boron-containing ashless dispersant, and an aliphatic am.de 

8 
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compound and with either an dithiocarbamate compound or an ester derived from a fatty acid and boric acid 
into iubricating base oil, shows high antiwear p rformance against wear of valve train system, in spite of com- 
paratively low phosphorus content and viscosity. 

While the present invention has been described with reference to specific embodiments, this application 
is intended to cover those various changes and substitutions that may be made by those skilled in the art with- 
out departing from the spirit and scope of the appended claims. 



1. A low-phosphorous lubricating oil composition for internal combustion engines comprising: 

(a) a major amount of a base oil of lubricating viscosity; 

(b) from 0.5 to 20 wt.% of metal-containing detergent; 

(c) from 0.1 to 3 wt.% of zinc dithiophosphate; 

(d) from 0.5 to 15 wt.% of boron-containing ashless dispersant; and 

(e) from 0.01 to 3 wt.% of an antiwear agent comprising: 

(i) an aliphatic amide compound; and 

(ii) a compound selected from the group consisting of: 

(1) a dithiocarbamate compound selected from the group consisting of: 

(a) a metal dithiocarbamate selected from the group consisting of zinc dithiocarbamate, copper di- 
thiocarbamate, and molybdenum dithiocarbamate; and 

(b) a dithiocarbamate compound having the formula: 



wherein R 1 , R 2 , R 3 and R 4 are the same or different and each independently represents an alkyl 
group of 1-18 carbon atoms, and (X) represents S, S-S, S-CH 2 -S, S-CH2-CH2-S, S-CH 2 -CH 2 -CH 2 - 
S, orS-CH2-CH(CH 3 )-S, and 
an ester derived from a fatty acid and boric acid. 

2. A low-phosphorous lubricating oil composition according to claim 1, wherein the zinc dithiophosphate is 
a secondary alkyl type. 

3. A low-phosphorous lubricating oil composition according to claim 1 or 2, wherein the boron-containing 
ashless dispersant comprises 0.1 to 5 wt.% boron. 

4. Alow-phosphorous iubricating oil composition according to claim 3 wherein the boron-containing ashless 
dispersant comprises 0.2 to 2 wt.% boron. 

5. A low-phosphorous lubricating oil composition according to claim 1 or 2, wherein the boron-containing 
ashless dispersant is a succinimide derivative that comprises 0.1 to 5 wt% boron. 

6. A low-phosphorous lubricating oil composition according to claim 5, wherein the boron-containing ashless 
dispersant is a succinimide derivative that comprises 0.2 to 2 wt.% boron. 

7. A low-phosphorous lubricating oil composition according to any one or more of the preceding claims, 
wherein the aliphatic amide compound is an amine compound of a fatty acid or a derivative thereof. 

8. A low-phosphorous lubricating oil composition according to claim 7, wherein the amine compound of a 
fatty acid is an amide compound of a fatty acid having from 8 to 24 carbon atoms or a derivative thereof. 

9. A low-phosphorous lubricating oil composition according to claim 8, wherein the amine compound of a 
fatty acid is an amide compound of a fatty acid having from 12 to 20 carbon atoms or a derivative thereof. 

10. A low-phosphorous lubricating oil composition according to claim 9, wherein the fatty acid of the amine 
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compound is unsaturated. 

11. A low-phosphoious lubricating oil composition according to any one or more of claims 1 to 6, wherein the 
aliphatic amide compound is oleic amide or oleic amide sulfide. 

5 12 A low-phosphorous lubricating oil composition according to any one or more of the preceding claims 
wherein the low-phosphorous lubricating oil composition comprises from 0.05 to 2 wt.% of the antiwear 
agent. 

13 A low-phosphorous lubricating oil composition according to any one or more of the preceding claims. 
10 wherein R 1 . R 2 , R 3 and R 4 are independently selected from alkyl groups having 1 to 6 carbon atoms. 

14. A low-phosphorous oil composition of claim 13 wherein the dithiocarbamate compound is methylene 
bis(dibutyldithiocarbamate). 

15 15. A low-phosphorous lubricating oil composition according to any one or more of the , precedir ,g claims 
wherein said ester (2) is an ester derived from glycerol, bone add and a fatty acd havmg 8-24 carbon 
atoms, wherein the ester is selected from the group consisting of: 
(1) an ester having the formula: 



20 X — CH 



2 



1 CH 2 — Y 
HC — | 2 

B — O-CH (I) 



25 ' / I 

H 2 C— O CH 2 — Z 



(2) an ester having the formula: 

30 

CH 2 — Y 
X — CH 2 | 2 

1 CH — Z 

HC-O n 



40 



45 



i B — O-CH 2 (H) 

1 / 



H 2 C — O 



(3) an ester having the formula: 

X— CH 2 



HC — 

B-OH ("I) 



wherein X, Y and Z are the same or different and each represents a group selected from the 
group consisting of a hydroxyl group and an alkycarboxyl group. 

55 16. An additive concentrate comprising: 

(a) 1 00 weight parts of a metal-containing detergent, 

(b) from 10 to 700 weight parts of a boron-containing ashless dispersant, and 

(c) from 1 to 200 w ight parts of an antiwear agent comprising: 

10 
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(i) an aliphatic amide compound, and 

(ii) a compound selected from the group consisting of: 

(1) a dithiocarbamate compound, and 

(2) an ester derived from a fatty acid and boric acid. 

17. An additive concentrate according to claim 16, wherein the boron-containing ashless dispersant compris- 
es 0.1 to 5 wt% boron. 

18. An additive concentrate according to claim 17, wherein the boron-containing ashless dispersant compris- 
es 0.2 to 2 wt% boron. 

19. An additive according to claim 16, wherein the boron-containing ashless dispersant is a succinimide der- 
ivative that comprises 0.1 to 5 wt.% boron. 

20. An additive concentrate according to claim 16, 17, 18 or 19, wherein the aliphatic amide compound is an 
15 amine compound of a fatty acid or derivative thereof. 

21. An additive concentrate according to claim 20, wherein the amine compound of a fatty acid is an amid 
compound of a fatty acid having from 8 to 24 carbon atoms. 

20 22. An additive concentrate according to claim 21, wherein the amine compound of a fatty acid is an amide 
compound of a fatty acid having from 12 to 20 carbon atoms. 

23. An additive concentrate according to claim 20, 21 or 22, wherein the fatty acid of the amine compound 
is unsaturated. 
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24. An additive concentrate according to claim 16, 17, 18 or 19, wherein the aliphatic amide compound is 
oleic amide or oleic amide sulfide. 
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